ABSTRACT AIMS -First, to establish whether there are differences in alcohol-related sickness absence according to socioeconomic status and family situation among young employees in Norway. Second, if differences are found, to assess whether they can be attributed mainly to differences in drinking patterns. METHODS -A sample of young, employed adults was obtained from the fourth wave of the Young in Norway study (2005) and the data were merged with registry data from Statistics Norway (N =1611). The data were analysed using cross tables and logistic regression analysis. RESULTS -Being male, single, not having children and having a low income were associated with alcohol-related sickness absence, but the association was not significant on education and social status. Introducing frequencies of drinking and drinking to intoxication in the regression model attenuated some associations with alcohol-related sickness absence. CONCLUSION -Alcohol-related sickness absence is more common among people who are single and without children, and more common among men than women. With the exception of income, socioeconomic factors do not seem to be important. The differences between groups appear to be only partly a result of different drinking patterns.
Introduction
Alcohol use is an economic burden on society as a whole, and it has been estimated that a large fraction of this cost is related to the workplace (Gjelsvik, 2004; Single, Robson, Xie, & Rehm, 1998) . A relationship between alcohol consumption and sickness absence is plausible for at least two reasons. First, drinking has acute and immediate effects in the form of accidents a large number of somatic and psychiatric illnesses that may be grounds for sickness absence. These illnesses normally cause long-term sickness absence (Salonsalmi, Laaksonen, Lahelma, & Rahkonen, 2009; Upmark, Möller, & Romelsjö, 1999) .
From a preventive perspective, it is important to know more about the distribution of alcohol-related sickness absence in the work force. The present study of young employees, drawn from a nationally representative sample of young adults, tackles the impact of socioeconomic factors and family situation. Because there are different drinking cultures and different sick leave systems, comparing rates of alcoholrelated sickness absence between countries should be done with caution. The context of our study is Norway, which has a low total consumption of alcohol compared to other European countries (Edland-Gryt, Bryhni, Skretting, Lund, & Bye, 2012) . However, Norway has a tradition of binge drinking on weekends and special occasions, and young adults are known to binge drink more often than older people (Horverak & Bye, 2007) , which may lead to more alcohol-related sickness absence.
There are two main approaches to researching the link between alcohol consumption and sickness absence. The first is to study the association between alcohol consumption and sickness absence in general, as in the three studies referred to above. The other, less common approach, applied in the present study, is to use a direct measure of alcohol-related sickness absence obtained through self-reported data, and to study the association with various other factors of interest, such as socioeconomic factors and alcohol measures. The latter approach was used by Roche, Pidd, Berry and Harrison (2008) , who found that 3.5% of workers in a general population study in Australia had reported at least one day of alcohol-related sickness absence in the last three months. This is more relevant for comparison with the sample of young employees in the present study: among workers aged 20-29, the percentage that reported such absence was 7.5%. Studies using this approach are not numerous, and in Norway there are two older surveys of this kind. One from 1997 found that 9.5% of men and 6.4% of women had been absent from work or "failed to do the work they would normally have done" due to alcohol in the past year (Grimsmo & Rossow, 1997) . A study of young employees in 1999 found that 6.1% of men and 2.8% of women had alcohol-related sickness absence in the past year (Hammer, 1999) . There are also two more recent studies. Gjerde et al. (2010) , in a sample of young male employees, found that 13.4% had alcohol-related sickness absence in the past year. A recent study based on the same survey as the present study found that 10.5% of men and 5.7% of women had alcohol-related sickness absence in the past year (Schou, Storvoll, & Moan, 2014) .
The two-step model and different drinking patterns
In this study we used a survey conducted in 2005 in which information on self-reported alcohol-related sickness absence was generated from a sample of young, employed adults. This data allowed us to assess differences in prevalence of alcoholrelated sickness absence according to variables such as income, education, social status and family situation, and then use Brought to you by | University of Oslo Norway Authenticated Download Date | 12/5/16 3:53 PM the so called "two-step model" to determine whether differences between groups could be attributed solely or mainly to differences in drinking patterns. In the "two-step model" we introduced variables for alcohol consumption in the regression model as a second stage, to test whether family situation, socioeconomic status or other background variables were associated with alcohol-related harm directly -or if they only influenced alcohol consumption which in turn influences the types of alcohol-related harm in question. This is an approach often used in researching alcohol-related harm (Selin, 2005) .
Previous studies employ a range of different drinking measures, capturing somewhat different phenomena. Different terms are also used for the same phenomena in different studies. When discussing previous studies and the measures employed in the present study, we will use the following terminology: drinking pattern or total alcohol consumption, encompassing both frequency and amount of alcohol drunk; heavy drinking or drinking to intoxication regularly; problem drinking or drinking diagnosed as problematic by a health professional or by instruments such as CAGE or AUDIT; binge drinking or drinking more than 5 to 6 alcohol units on one drinking occasion.
Socioeconomic differences in alcoholrelated sickness absence
Studies on socioeconomic differences in alcohol consumption are quite numerous and give reason to expect that alcohol-related sickness absence differs according to socioeconomic status. In most developed countries, low socioeconomic status is associated with binge drinking and problem drinking, at least among men. However, high income is associated with a higher total consumption of alcohol. For women the findings are inconclusive. In some countries the pattern is similar to that of men, but in others the association between low socioeconomic status and binge and problem drinking is not significant, or is even reversed (Bloomfield, Grittner, Kramer, & Gmel, 2006; Grittner, Kuntsche, Gmel, & Bloomfield, 2012; Huckle, You, & Casswell, 2010; Moore, Grunberg, & Greenberg, 2003; Paljärvi, Suominen, Car, & Koskenvuo, 2013 ).
Short-term absence due to hangover symptoms could thus be more likely among men with low socioeconomic status. It may also be argued that higher status jobs are intrinsically more rewarding, so that people in these jobs would not want to be absent because of alcohol. People of high socioeconomic status more often have privileges such as flexible working hours, private offices, the possibility to work from home, etc., which may make it easier to avoid reporting alcohol-related sickness absence at work. However, even if this absence was not officially registered as sickness absence, it may still appear as self-reported alcohol-related sickness absence in an anonymous survey asking specifically about this issue.
Previous studies are inconclusive about whether there is a socioeconomic gradient in the prevalence of alcohol-related sickness absence. Some studies, such as the study by Johansson, Bockerman and Uutela (2009) , found the association between alcohol and sickness absence in general to be stronger among people with low education, although this was only significant for males. Roche et al. (2008) found more Brought to you by | University of Oslo Norway Authenticated Download Date | 12/5/16 3:53 PM self-reported alcohol-related sickness absence among workers with high school education or less than among workers with postgraduate qualifications (4.2% versus 1.9% in the last three months). However, they did not find significant differences between blue-and white-collar workers and professionals. Grimsmo and Rossow (1997) found a higher prevalence of selfreported alcohol-related sickness absence among employees with a low income: among those earning NOK 51,000-100,000 a year, 10.8% had reported alcohol-related sickness absence in the past year, while 6.0% of those earning NOK 101,000-200,000 and 3.6% of those earning NOK 201,000-300 000 had done so. In the highest income category, above NOK 300,000, alcohol-related sickness absence had been reported by 3.0%. Spak, Hensing and Allebeck (1998) found the association between alcohol dependence/abuse (ADA) and sickness absence to be stronger in women of low socioeconomic status. The difference in the number of sickness absence days between those with and without ADA was much greater among women with a low status. However, in most studies of alcohol and sickness absence, socioeconomic status is not included or is merely treated as a confounding variable found to slightly attenuate the association between alcohol and sickness absence, but is not explored further (Salonsalmi et al., 2009; Upmark et al., 1999 ).
Can we then assume that socioeconomic To our knowledge, no studies have examined the importance of parenting in alcohol-related sickness absence. A study on the association between alcohol intake and sickness absence included marital status as a control variable and found a protective effect, even when drinking patterns had been controlled for (Johansson et al., 2009) . In an Australian study on self-reported alcohol-related sickness absence (Roche et al., 2008) , workers who had never been married or had divorced/separated reported higher rates of alcohol-related absenteeism in the last three months (8.5% and 4.3% respectively) than workers who were married or in a de facto relationship (1.7%).
However, these rates were not adjusted for age, and alcohol-related absenteeism was more prevalent in the younger age groups, which partly explains the high rate of alcohol-related sickness absence in that study among people who had never married.
Aims
In this study, based on previous research and the logic of the two-step model, we will examine three hypotheses:
1. Low income, education and/or social status are associated with higher rates of alcohol-related sickness absence, especially for men.
2. Being single and/or not having children are associated with higher rates of alcohol-related sickness absence, especially for women.
3. The potential associations hypothesised above are primarily an effect of differences in drinking patterns between groups.
We will first test the effect of socioeconomic and family variables on alcohol-related sickness absence (1 and 2 above). As a second step, we will control for drinking patterns (3 above). Any associations which become non-significant or significantly 
Material and methods

Participants and procedure
The data was obtained from the Young in Norway Longitudinal Study (described in Strand & von Soest, 2007) . The sample an- The survey data were merged with registry data from Statistics Norway. In this process, some respondents were lost due to lack of consent to connect to other data sources, or because of technical issues (n = 287). This study focuses on sickness absence from work, and the outcome variable was measured using the survey question:
"Have you been absent from work or school due to alcohol?" (Italics added). Therefore we chose to exclude respondents who were not employed or who were studying in addition to working (n = 915). This way we could be certain that the alcohol-related sickness absence reported was from paid employment only. People who are teetotal cannot possibly have alcohol relatedsickness absence, so to avoid this source of bias, this group (n = 77) was also excluded.
The sample after these adjustments consisted of 1611 respondents (n = 804 men and 807 women). The respondents were 25-38 years of age, (99.3% were 26-35 years of age), and the mean age was 28.6 (SD, 1.9).
Measures
Alcohol-related sickness absence in the survey was measured using the following question; "Have you been absent from work or school due to alcohol in the last 12 months?" The response options were: never, once, 2-4 times, 5-10 times and 11
Brought to you by | University of Oslo Norway Authenticated Download Date | 12/5/16 3:53 PM times or more. In the analysis, this variable was used in dichotomous form (once or more often coded as 1 and never as 0).
Frequency of drinking was measured using the question: "In the past 12 months, how often did you drink more than a couple of sips of alcohol?" The variable was dichotomised into frequent drinkers (1) vs. others (0). Respondents who "drank alcohol 2-4 times a week", or "every day or almost every day" were coded as frequent drinkers (11.0% of the sample), and respondents who drank alcohol "about once a week" or less often were coded others (0). The measure of working part time was self-reported, and coded as a dummy.
Of the sample, 13.9% worked part time; among these were more women (75%) than men (25%). Age was derived from registered year of birth. The age variable was continuous. For technical reasons the lowest age, 25, was set to 0.
Analytic strategy and statistical analysis
We started by doing cross tables analysis of each independent variable and the outcome variable (alcohol-related sickness absence), both for the whole sample and for men and women separately. As relatively few had been absent due to drinking more than once in the last year, we chose not to look at the frequency of such absence, but rather compared those with and without alcohol-related absence. Significance was tested by chi-square tests.
The data was also analysed using logis- were also direct associations. This is an approach often used while researching alcohol-related harm to see whether variables of personal characteristics, background, etc. influence the type of alcohol-related harm in question directly, or whether they only or mainly influence drinking pattern, which in turn is associated with alcoholrelated harm. This is referred to as the two-stage model (Selin, 2005) . Interaction effects between the independent variables in the model were tested. We also analysed the same models, using a linear probability model, and the results were in line with the findings presented here.
Men and women were also analysed in separate regression models, because drinking patterns and the effect of family and socioeconomic factors have often been found to differ according to gender.
Results
A total of 8.1% of our respondents reported alcohol-related sickness absence in the last year, once or more. Men (10.4%) reported alcohol-related sickness absence more often than women (5.7 %).
Cross tables analysis, see Table 1 , revealed that there was a significant association between alcohol-related sickness absence and family roles. Partners and children were protective in relation to alcohol-related sickness absence for both men and women. Low income was associated with more alcohol-related sickness absence, but no association with alcoholrelated sickness absence was found for education. The difference between social status groups was not statistically significant (see Table 1 The number of participants in these small groups was too low to carry out further analysis of occupational differences. Yet based on these bivariate associations, the overall impression is that socioeconomic status variables, including education, income and social status, seemed to be less associated with alcohol-related sickness absence than were the family variables.
As expected, both drinking frequency and heavy drinking had a strong association with alcohol-related sickness absence.
Regression analysis
Alcohol-related sickness absence was regressed on individual and family variables in steps, and then on drinking pattern (frequency of drinking and frequency of heavy drinking). Results are given in Table 2 . Children reduced the risk of alcoholrelated sickness absence by 50.1%, while having a partner reduced the risk by 62.5%. However, in the male and female subsamples, children did not have a significant effect. The effect of having a partner was stronger for women (68.5% reduced risk) than for men (59.4% reduced risk).
Model 3
In Model 3, variables for frequency of drinking and heavy drinking were added.
In terms of a change in odds ratios (OR), being female, having a medium income and having a partner still significantly reduced the risk of alcohol-related sickness absence, but the associations were attenuated. The risk for women compared to men was reduced from 55.2% to 37.7%. The risk of a medium income compared to a low income was reduced from 48.8% to 40.7%, and the effect of a high income was no longer significantly different. The protective effect of having a partner was reduced from 62.5% to 57.6%. Children no longer had a significant effect. Both drinking variables had a significant effect on alcohol-related sickness absence in the full sample. In the male subsample, heavy drinking was not significant, while being a frequent drinker increased the risk of alcohol-related sickness absence by 161.6%. However, in the female subsample, the effect of frequency of drinking was not significant, but being a heavy drinker increased the risk by 249.1%. The family and socioeconomic variables changed only marginally in the gender-specific subsamples, except for the protective effect of having a partner, which was reduced from 59.4% to 56.2% for men and from 68.5% to 60.0% for women. We found no interaction effects between the independent variables in any of the models.
Discussion
Hypothesis 1 was only partly supported by the findings in this study. Education and social status had no significant association with alcohol-related sickness absence.
However, low income significantly increased the risk of having alcohol-related sickness absence, compared to medium or high income (only compared to medium income in the female subsample). These findings do not correspond with research in other countries, where education in particular has been found to matter (Johansson et al., 2009; Roche et al., 2008) . This may mean that there is less socioeconomic dif- In this case, it seems that the likelihood of alcohol-related sickness absence depends not just on the drinking pattern, but is also quite strongly influenced by gender, whether one has a partner or a low income.
The policy implications of these findings are twofold. First, a less restrictive alcohol policy is likely to increase costs due to alcohol-related sickness absence, and this cost will affect businesses disproportionately according to the type of employees they have. Second, the findings make more targeted preventive policies possible, and businesses with many employees in this demographic group should be especially aware of the need for such preventive policies.
Methodological considerations
Our sample of young working adults stems from a nationally representative school survey with a high response rate. However, levels of heavy drinking are probably higher among those who do not participate in such studies. A recent pilot study using both self-reported data and analysis of oral fluid to assess the prevalence of heavy drinking during the last 24 hours indicated that this may be underreported in surveys (Gjerde, et al., 2010) . It is likely that this also applies to alcohol-related absence. As the respondents were only asked how many times they had been absent from work, we do not know the length of the periods. Moreover, it is difficult to know how the respondents interpreted "one time", i.e., whether they referred to one day or one period of sick leave. However, in a group of young employees, most of the absences are probably short term and in most cases one day. Our sample includes 1611 respondents with an average age of 28.6. These respond- 
Conclusion
In a sample of young, employed adults in Norway, we found gender, family situation and income to be the most important factors associated with alcohol-related sickness absence. Social status and education did not seem to be important. Differences in drinking patterns seem, only to some extent, to explain variations in the prevalence of alcohol-related sickness absence.
After controls there were still considerable differences in terms of gender, partner status and, for women, income.
